A variety of mass lesions may affect the vulva. These may be non-neoplastic, or represent benign or malignant neoplasms. A review of benign mass lesions and neoplasms of the vulva is presented.
Introduction
A variety of mass lesions may affect the vulva. These may be non-neoplastic, or represent benign or malignant neoplasms. Often an excision is required for both diagnosis and therapy. A review of the more commonly encountered non-neoplastic mass lesions and benign neoplasms of the vulva is presented. A familiarity with these lesions will be helpful if such a patient is encountered. Benign vulvar masses, including more rare ones are listed in Table 1 .
Cystic Lesions

BARTHOLIN'S DUCT CYSTS AND ABSCESSES
The paired Bartholin ducts open onto the vestibule at the 4 o'clock and 8 o'clock positions ( Fig. 1 ). If the duct openings become obstructed, a cyst results, or if the lesion becomes infected, often in association with gonorrhea or chlamydia, an abscess results. Most often, treatment of either a cyst or abscess does not provide a pathology specimen for histopathological evaluation. Abscesses may be drained, and cysts marsupialized. However, in some cases there is an excision, particularly if the woman is over 40, to rule out a carcinoma of the gland. The Bartholin gland is composed of three epithelial types, mucinous columnar acini, transitional epithelial-lined ducts, and squamous epithelial orifices, although there may be mixed areas seen in the duct. prolapse, or malignancy. Immunohistochemical staining of Skene glands with antibodies to prostatic antigens supports an analogy to the male prostate. Skene duct cysts are most common in the third to fourth decade of life, but may be congenital or acquired, seen in infants and adolescents as well. 1 Cysts of the Skene ducts may be asymptomatic, or produce a mass effect, pain, discharge, dysuria, dyspareunia, or urinary stream diversion or obstruction. They may become infected as well. Urogenital evaluation including examination, imaging, and endoscopic evaluation should be considered, due to the differential diagnoses. If small and asymptomatic, observation is an option, and some cysts resolve. Therapeutic options for these cysts have included antibiotics if infected, aspiration, marsupialization, partial excision, or ablation. 2 The cysts are usually lined by squamous or transitional epithelium.
EPIDERMAL INCLUSION CYST
Epidermal inclusion cysts can occur spontaneously, or after surgical procedures such as episiotomy, with trapping of the epithelium. The cyst, lined by keratinizing stratified squamous epithelium, then accumulates keratinaceous debris, which grossly is cheesy, and may be foul-smelling ( Fig. 2 ). This leads to nodules being firm, and they may enlarge over time. These cysts do not need excision unless troublesome to the patient. Epidermal 
MUCINOUS AND CILIATED CYSTS
Cysts, lined by ciliated or mucinous epithelium, are more common in the vagina, but can occur on the vulva. The origin is debated, and they may be of Mu¨llerian, Wolffian, or urogenital sinus origin, or may represent metaplasia or heterotopia. 4 A mucinous cyst may also represent a Bartholin cyst, or a minor vestibular gland cyst. Location is sometimes but not always helpful in determining the cyst origin. Most of these cysts arise in the vestibule or labia minora. A positive mucicarmine stain will distinguish a mucinous cyst from a Gartner duct cyst, particularly if the lining has flattened to a more cuboidal epithelium. Simple excision can be performed if necessary ( Fig. 3 ).
GARTNER DUCT CYST
Gartner duct cysts are derived from the mesonephric (Wolffian) ducts. They are located laterally; corresponding to the embryologic location of Gartner ducts, and may appear in the vagina or out on the vulva. They are lined by a nonmucinous cuboidal lining, and may contain eosinophilic secretions.
CYST OF THE CANAL OF NUCK
The Canal of Nuck is composed of the processus vaginalis, the peritoneum that accompanies the round ligament as it traverses the inguinal canal, ending in the vulva. Failure of closure of the processus vaginalis is thought to predispose to indirect inguinal hernia and/or cyst of the Canal of Nuck. 5 A cyst of the Canal of Nuck is analogous to a male hydrocele, and may be thought to be an inguinal hernia preoperatively. Imaging studies may be helpful. Histologically, it is lined by mesothelium ( Fig. 4 ). Treatment is surgical.
Solid Lesions
LESIONS OF SKIN AND SKIN APPENDAGES
Skin Tag
Skin tags (acrochordons, fibroepithelial polyps) are usually easily recognized, and can be observed or removed if deemed necessary. The main differential diagnosis, condyloma accuminatum, can be distinguished by its koilocytosis, the cytopathic effect of HPV, which is not present in a skin tag ( Fig. 5 ). 
Nevi
Nevi are common on the vulva. Benign nevi are of no clinical significance, but may be excised to rule out a malignant melanotic process, or for patient request (Fig. 6 ).
Seborrheic Keratosis
These lesions can occur on the skin all over the body, and may present as a cosmetic issue. They are usually asymptomatic, but may raise concern if they are darkly pigmented. They have a characteristic ''stuck on'' greasy appearance clinically. Histologically there is hyperkeratosis, acanthosis, papillomatosis, and characteristic intraepidermal pseudohorn cysts of keratin ( Fig. 7) .
ADENOSIS
Adenosis has been associated with intrauterine exposure to diethylstilbestrol, but may arise spontaneously or occur after laser therapy or as a sequela of Stevens-Johnson syndrome. 4 Although usually vaginal, it can extend to the vestibule, and present with a wide variety of gross appearances, including nodularity. It may cause discomfort, bleeding, or mucinous discharge. Histologically, it is composed of cervical, tubal, or endometrioid type glands ( Fig. 8 ). Many of these lesions resolve by squamous metaplasia.
Syringoma
Syringomas arise on the face, neck, or chest, but may present as multiple small, skin-colored pruritic papules on the vulva. 6 They are derived from eccrine sweat glands. Therapies utilized have included observation, excision, electrodesiccation, laser, and cryotherapy. Histologically, they are composed of ductal structures with a characteristic comma shape ( Fig. 9 ).
Hidradenoma Papilliferum
Hidradenoma papilliferum, a benign neoplasm thought to be either of apocrine sweat gland or anogenital mammary-like gland origin, occasionally occurs on the vulva or perineum. It may be confused with adenocarcinoma by clinicians due to its tendency to ulcerate, and histopathologically, due to the closely packed glands which may mimic adenocarcinoma, but it is amenable to simple excision. The characteristic 2-cell layer seen on histology distinguishes it from malignancy ( Fig. 10 ).
LESIONS OF ANOGENITAL MAMMARY GLANDS
Anogenital mammary-like tissue, which was originally considered ectopic breast tissue along the milk line, is now thought to be part of the normal vulva, particularly in the sulcus between the labia majora and minora. 7 As such, it can give rise to benign and malignant epithelial and stromal lesions usually seen in breast tissue. 7 
OTHER SKIN ADNEXAL LESIONS
The vulvar epithelium contains abundant apocrine and eccrine glands, sebaceous glands, and pilosebaceous units in hairbearing areas. As such, a wide variety of skin adnexal neoplasms that can occur elsewhere on the body can occur on the vulva. Most of these are reported in sporadic case reports. In a review from the Massachusetts General Hospital, Baker et al 8 found that most of the lesions were benign (70%), with a predominance of hidradenoma papilliferum, syringoma, and cysts, but also there were rare cases of tubular adenoma, poroma, spiradenoma, cylindroma, sebaceoma, and trichoepithelioma among the benign lesions. 8 Surgical excision is the usual therapy, and histopathological evaluation is necessary to confirm the diagnosis.
MESENCHYMAL AND OTHER SUBCUTANEOUS LESIONS
Hemangioma and Variants
Small capillary hemangiomas are common on the vulva, seen as single or multiple FIGURE 11 . Lymphangioma circumscriptumthe multiple weeping vesicles are composed of dilated lymphatic spaces.
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www.clinicalobgyn.com dome-shaped purple papules, particularly in elderly women. Therapy is rarely needed, unless they bleed. Electrodessication has been utilized. 4 Lymphangioma circumscriptum is occasionally congenital, but is usually acquired after some underlying condition such as radiation therapy for gynecologic malignancy, or prior Crohn disease. 9 It is comprised of numerous small oozing vesicles (Fig. 11 ), which can be very distressing to the patient. It can be difficult to treat. Therapeutic options have included laser vaporization and excision. 9 Angiokeratomas are hemangiomatous lesions with overlying hyperkeratosis, easily treated with excision or electrodessication.
Lipoma
Lipomas, composed of adipocytes, may present as a mass lesion on the vulva. They are well circumscribed and lobulated, and histologically resemble normal adipose tissue, with the addition of fibrovascular septae and circumscription. Observation and excision are options.
Fibroma
Vulvar fibromas may be small, but if large can be pedunculated. They are composed mainly of collagen with scattered fibroblasts, with overlying intact squamous epithelium. They are amenable to simple excision. 
Leiomyoma
Leiomyoma may uncommonly arise in the vulva, most often arising on the labia majora, as a firm nodule. The origin is uncertain, but there is abundant smooth muscle in the region, including erectile tissue, vessel wall, round ligament, and erector pili muscle, which could potentially give rise to the lesion. The criteria for distinguishing a vulvar leiomyoma from a leiomyosarcoma is more strict than with its uterine counterpart, with worrisome features including size 5 cm or more, infiltration, 5 or more mitoses per 10 high-power fields, and grade 2 to 3 atypia. 10 It has been suggested that if 3 of these criteria are met, the diagnosis is leiomyosarcoma, that 2 criteria warrants a diagnosis of atypical leiomyoma, and that 1 or fewer criteria is a leiomyoma. 10 Other authors suggest that any mitotic activity, pleomorphism, or infiltrative margin is a risk factor for local recurrence, which can occur many years later, and earn a lesion the designation of atypical leiomyoma. 11 Granular Cell Tumor Granular cell tumor, a usually benign neoplasm thought to be of Schwannian origin has been reported on the vulva and perineum, although this is an unusual location. 12 The lesion is composed of dermal cells with a distinct granular cytoplasm, with overlying pseudoepitheliomatous hyperplasia, which should not be mistaken for squamous cell carcinoma (Fig. 12 ). Lack of encapsulation may explain the occasional tendency for local recurrence. 4 Due to the rare malignant behavior of this lesion, wide local excision should be considered.
ENDOMETRIOSIS
Endometriosis involving the vulva and perineum is rare, and is usually associated with an episiotomy scar, 13 supporting the implantation theory of origin. Endometriosis of the vulva may present as a mass lesion, or may bleed or swell with the menstrual cycle. Treatment is excision. Histologically, both endometrial glandular epithelium and stroma must be present to confirm the diagnosis of endometriosis (Fig. 13 ). Less than 1% of cases of cutaneous endometriosis undergo malignant degeneration. 14 Metastases from a uterine or ovarian primary must be considered in such a case.
Aggressive Angiomyxoma
Aggressive angiomyxoma arising in the vulva or perineum may extend up into the pelvis, hence diagnostic imaging is important before surgery to delineate the extent Benign Tumors 533 www.clinicalobgyn.com of disease. 15 Grossly the lesion has a gelatinous cut surface (Fig. 14) . Histologically, aggressive angiomyxoma is deceptively bland in appearance, hypocellular with scattered spindle cells and vessels of mixed sizes in a myxoid matrix. Although usually a benign lesion, aggressive angiomyxoma is difficult to excise because of the extent of the lesion and the lack of circumscription, and has a tendency to recur locally. 15 Due to the potential hormonal sensitivity of these lesions, GnRh agonists have been utilized preoperatively to shrink lesions, and as an adjuvant therapy for incompletely excised or recurrent cases. 15 The differential diagnosis includes angiomyofibroblastoma and other myxoid soft tissue neoplasms; soft tissue lesions that may be confused histopathologically. Distinction is important, as angiomyofibroblastoma is well circumscribed, and unlikely to recur after surgical excision. Aside from the circumscription in angiomyfibroblastoma, other distinguishing features from aggressive angiomyxoma include the presence of abundant delicate vessels, and a mix of hypocellular and hypercellular areas in angiomyofibroblastoma.
PERINEAL NODULAR INDURATION
Female equestrians may develop a reactive swelling known as perineal nodular induration, a lesion more commonly known in male bicycle riders. 16 The case reported by Devers and colleagues occurred in a 55year-old competitive equestrian. Excision of the 3.0 Â 1.5 Â 2.5 cm mass, which extended from the perineal fat close to the ischial tuberosity led to resolution of pain. Histologically, the poorly circumscribed lesion was composed of benign fibroadipose tissue with fibrosis and histiocytes. The spindle cells stain only for vimentin, with no evidence of differentiation towards a specific soft tissue. 16 This lesion should not be confused with the unilateral labial hypertrophy termed ''bicyclist's vulva,'' 17 nor to ''horse riders perineum,'' perineal fibrosis and levator hypertrophy, which does not produce a tumor-like swelling. 18 Bicycling may also be associated with perineal numbness. 16 
PEDIATRIC BENIGN TUMORS AND TUMOR-LIKE LESIONS INVOLVING THE VULVA
Although a full discussion of pediatric vulvar lesions is beyond the scope of this review, a brief mention of condyloma accuminatum in the pediatric population is warranted. Although abuse must be considered, it is also possible that pediatric anogenital condyloma can occur from vertical transmission, autoinoculation, heteroinoculation, or fomites. 19 A female infant may be found to have a flesh-colored papule anterior to the anus that represents a lesion termed infantile perianal pyramidal protrusion (IPPP). The lesion may raise concern of condyloma accuminatum, 20 and hence it is important to be aware of this entity. IPPP is present at birth or shortly thereafter, does not grow or multiply, and is asymptomatic. In addition to condyloma accuminatum, the differential includes molluscum contagiosum, skin tag, hemorrhoid, rectal prolapse, nevus, hemangioma, or regional swelling after trauma. 20 IPPP is not thought to relate to abuse or trauma, but may relate to constipation, and has been suggested to have some association with lichen sclerosus. 20 It often resolves spontaneously. 20 Conclusions A large number of benign nodular lesions may involve the vulva. A familiarity with the spectrum of possible lesions will be helpful when a patient presents with a vulvar mass lesion.
